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A passable probability or a blockage probability of roads in times of large earthquake disasters is indispensable 
information for rescue and relief operation in emergency times, and disaster mitigation planning. However, there is not 
enough data which are necessary to discuss it quantitatively. The purpose of this study is to propose an estimation 
method for calculating the passable probability of urban roads, especially a suitable method for historical cities, Kyoto. 
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(m) 
㟈ᗘ 6 㟈ᗘ 7 
Ṍ⾜⪅ ㌴୧ Ṍ⾜⪅ ㌴୧
0~4 0.579 0.335 0.354 0.211 
4~6 0.630 0.370 0.429 0.229 
6~8 0.716 0.434 0.475 0.254 
8~10 1.00 0.713 0.754 0.464 
10~12 1.00 0.934 0.877 0.877 
12~16 1.00 0.934 0.942 0.942 
16~25 1.00 1.00 1.00 1.00 
25~ 1.00 1.00 1.00 1.00 
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⾜ྍྰ࡟ࡣࠊᅗ 1࡟♧ࡍࡼ࠺࡞せᅉࡀ㛵ಀࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿࠋ
ᅗ 1 ࡟♧ࡍྛᣦᶆࡢ࠺ࡕࠊᘓ≀ࡢಽቯ☜⋡ࠊᘓ≀ಽቯࡢ࠺ࡕ㐨㊰ෆ࡟ಽቯࡍࡿᘓ≀ࡢ๭ྜࠊಽቯᘓ≀ࡢಽ
ቯᖜࡢศᕸࡢ 3 ᣦᶆ࡟㛵ࡋ࡚ࡣࠊ㜰⚄࣭ῐ㊰኱㟈⅏᫬ࡢᐇែㄪᰝ⤖ᯝ㸦ᩥ⊩ 4㸧ࢆ฼⏝ࡋࡓࠋᘓ≀ࡢᵓ㐀
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㸦ࢭࢵࢺࣂࢵࢡᖜ㸧ࠊᙜヱ㐨㊰༊㛫ἢ㐨ࡢᘓ≀ᩘࡢ 4ᣦᶆࡣ᪂ࡓ࡟ி㒔ᕷ࡟࠾࠸࡚సᡂࡋࡓࢹ࣮ࢱ࡛࠶ࡾࠊ
ࡇࢀࡽࡣ GISࢹ࣮ࢱ࣮࣋ࢫ࡜ࡋ࡚ᩚ⌮ࡋ࡚࠶ࡿࠋ࡞࠾ࠊሀ∼ᘓ≀࡟ࡣᮌ㐀ᘓ≀௨እࡢࡍ࡭࡚ࡢᘓ≀ࢆྵࢇ࡛
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ḟ⠇࡛ࡣࠊࡇࢀࡽࡢࢹ࣮ࢱࢆ⏝࠸࡚ࠊἢ㐨ᘓ≀᮲௳࠾ࡼࡧ㐨㊰᮲௳࡟ᇶ࡙࠸࡚ࠊἢ㐨ᘓ≀ࡢಽቯ≧ἣࢆ⪃
㟈ᗘ 㐨㊰ᖜဨ(m) ࢧࣥࣉࣝᩘ ⮬⏤ᗘ F
6
0~4 22 2 (1.89~4.95)* 
4~6 71 3 (0.13~5.69)* 
6~8 84 3 (0.00~0.60)* 
8~10 18 2 (0.07~1.54)* 
7
0~4 47 3 (0.03~1.15)* 
4~6 61 3 (3.92~7.61)* 
6~8 127 3 (0.12~7.19)* 
8~10 50 2 (0.44~3.39)* 
ἢ㐨ᘓ≀᮲௳
࣭ᘓ≀ࡢᵓ㐀
࣭ᙜヱ㐨㊰༊㛫ἢ㐨ࡢᘓ≀ᩘ
࣭ᘓ≀ࡢಽቯ☜⋡
࣭ᘓ≀ಽቯࡢ࠺ࡕ㐨㊰ෆ࡟ಽቯࡍࡿᘓ≀ࡢ๭ྜ
࣭ಽቯᘓ≀ࡢಽቯᖜࡢศᕸ
㐨㊰᮲௳
࣭㐨㊰ᖜဨ
࣭ᐁẸቃ⏺⥺࠿ࡽᘓ≀ࡲ࡛ࡢ㊥㞳
㐨㊰ἢ㐨ࡢᘓ≀ಽቯࢆ⪃៖
ࡋࡓ㏻⾜ྍ⬟☜⋡
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4៖ࡋࡓ㐨㊰㏻⾜ྍ⬟☜⋡ࡢ᥎ᐃࢆ⾜࠺ࡇ࡜࡜ࡍࡿࠋ࡞࠾ࠊ㏻⾜ྍ⬟☜⋡ࡣ༢఩ᘏ㛗࠶ࡓࡾ㸦100m㸧࡛⾲⌧
ࡍࡿࠋ
ἢ㐨ᘓ≀ࡢಽቯࢆලయⓗ࡟⪃៖ࡋࡓ㐨㊰㏻⾜ྍ⬟☜⋡
༢఩ࣜࣥࢡ㛗㸦100m㸧ࡢ㐨㊰༊㛫࡟࠾ࡅࡿᘓ≀ಽቯࢆ⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡ࡢ⟬ฟᘧࢆḟࡢࡼ࠺࡟ᥦ᱌
ࡍࡿࠋ
㐨㊰ᖜဨࡀ⊃࠸ሙྜࡣࠊ∦ഃࡢࡳ࠿ࡽࡢᘓ≀ಽቯ࡟ࡼࡗ࡚㐨㊰ࡀ㏻⾜୙⬟࡜࡞ࡿሙྜࡶ࠶ࡿࠋࡑࡇ࡛ࠊ∦
ഃࡢࡳ࠿ࡽᘓ≀ࡀಽቯࡍࡿ☜⋡࡜ࠊ୧ഃ࠿ࡽᘓ≀ࡀྠ᫬࡟ಽቯࡍࡿ☜⋡ࢆồࡵࡿ⟬ฟᘧࢆồࡵࠊ୧⪅ࡢ✚࠿
ࡽ༢఩ࣜࣥࢡ㛗㸦100m㸧ࡢ㐨㊰༊㛫࡟࠾ࡅࡿᘓ≀ಽቯࢆ⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡ࢆồࡵࡿࡇ࡜࡜ࡋࡓࠋ⟬ฟ
ᘧࡣࠊ௨ୗࡢ㏻ࡾ࡛࠶ࡿࠋ
࠙∦ഃࡢࡳ࠿ࡽࡢἢ㐨ᘓ≀ࡢಽቯࢆ⪃៖ࡍࡿሙྜࠚ
ḟᘧࡣࠊᙜヱ㐨㊰༊㛫ἢ㐨ࡢᘓ≀ࡀ 1Ჷ࡛ࡶಽቯࡋࡓሙྜ࡟㐨㊰ࡀ㛢ሰࡍࡿࡇ࡜ࢆ᝿ᐃࡋ࡚࠸ࡿࠋ
㏻⾜ྍ⬟☜⋡(A)  
㸻㹹( 1㸫a1×b1×d ) c1 ( 1㸫a2×b2×d ) c2㹻(100 / f㸧࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭(6)
ࡇࡇ࡛ࠊ
a1㸸ᮌ㐀ᘓ≀ࡢಽቯ☜⋡㸻0.618 
a2㸸ሀ∼ᘓ≀ࡢಽቯ☜⋡㸻0.221 
b1㸸ಽቯࡋࡓᮌ㐀ᘓ≀ࡢ࠺ࡕ㐨㊰ෆ࡟ಽቯࡍࡿᘓ≀ࡢ๭ྜ㸻0.482 
b2㸸ಽቯࡋࡓሀ∼ᘓ≀ࡢ࠺ࡕ㐨㊰ෆ࡟ಽቯࡍࡿᘓ≀ࡢ๭ྜ㸻0.143 
c1㸸ἢ㐨୧ഃࡢᮌ㐀ᘓ≀ᩘ
c2㸸ἢ㐨୧ഃࡢሀ∼ᘓ≀ᩘ
d㸸ἢ㐨∦ഃᘓ≀ࡢಽቯᖜࡀᾘ㜵㌴୧ࡢ㏻⾜ᖜ 3mࢆ☜ಖࡍࡿࡓࡵ࡟ᚲせ࡞㐨㊰ᖜဨ(඲ᖜ㸫3m)ࢆ㉸࠼ࡿ☜⋡
(1㸫a1×b1×d)c1㸸ἢ㐨୧ഃࡢᮌ㐀ᘓ≀ࡀ㐨㊰ෆ࡟ಽቯࡋ࡞࠸☜⋡
(1㸫a2×b2×d)c2㸸ἢ㐨୧ഃࡢሀ∼ᘓ≀ࡀ㐨㊰ෆ࡟ಽቯࡋ࡞࠸☜⋡
f㸸ᙜヱ㐨㊰༊㛫㛗
࠙୧ഃ࠿ࡽࡢἢ㐨ᘓ≀ࡢಽቯࢆ⪃៖ࡍࡿሙྜࠚ
 ᙜ⟬ฟᘧࡣࠊᙜヱ㐨㊰༊㛫࡟ἢ࠺୧ഃࡢᘓ≀ࡀྥ࠿࠸ྜ࠺⤌ࢆᢳฟࡋࠊࡑࡢෆ 1⤌࡛ࡶྠ᫬࡟ಽቯࡋࡓሙ
ྜ࡟㐨㊰ࡀ㛢ሰࡍࡿࡇ࡜ࢆ᝿ᐃࡋࡓ⟬ฟᘧ࡛࠶ࡿࠋ
㏻⾜ྍ⬟☜⋡(B)
㸻[㹹1㸫㸦a1×b1㸧2 × k㹻j1 ×㹹1㸫㸦a1×b1×a2×b2㸧× k㹻j2 ×㹹1㸫㸦a2×b2㸧2 × k㹻j3  ] (100 / f)࣭࣭࣭࣭࣭(7)
ࡇࡇ࡛ࠊ
a1㸸ᮌ㐀ᘓ≀ࡢಽቯ☜⋡㸻0.618 
a2㸸ሀ∼ᘓ≀ࡢಽቯ☜⋡㸻0.221 
b1㸸ಽቯࡋࡓᮌ㐀ᘓ≀ࡢ࠺ࡕ㐨㊰ෆ࡟ಽቯࡍࡿᘓ≀ࡢ๭ྜ㸻0.482 
b2㸸ಽቯࡋࡓሀ∼ᘓ≀ࡢ࠺ࡕ㐨㊰ෆ࡟ಽቯࡍࡿᘓ≀ࡢ๭ྜ㸻0.143 
j1㸸ἢ㐨ᮌ㐀ᘓ≀ࡢ⤌ᩘ
j2㸸ἢ㐨ᮌ㐀࣭ሀ∼ᘓ≀ࡢ⤌ᩘ
j3㸸ἢ㐨ሀ∼ᘓ≀ࡢ⤌ᩘ
k㸸ἢ㐨୧ഃᘓ≀ࡢಽቯᖜࡢྜィ್ࡀࠊᾘ㜵㌴୧ࡢ㏻⾜ᖜဨ 3m ࢆ☜ಖࡍࡿࡓࡵ࡟ᚲせ࡞㐨㊰ᖜဨ㸦඲ᖜ㸫
3m㸧ࢆ㉸࠼ࡿ☜⋡
㹹1㸫㸦a1×b1㸧2 × k㹻j1㸸ྥ࠿࠸ྜ࠺ἢ㐨ᮌ㐀ᘓ≀ࡀྠ᫬࡟㐨㊰ෆ࡟ಽቯࡋ࡞࠸☜⋡
㹹1㸫㸦a1×b1×a2×b2㸧× k㹻j2㸸ྥ࠿࠸ྜ࠺ἢ㐨ᮌ㐀ᘓ≀࡜ἢ㐨ሀ∼ᘓ≀ࡀྠ᫬࡟㐨㊰ෆ࡟ಽቯࡋ࡞࠸☜⋡
㹹1㸫㸦a2×b2㸧2 × k㹻j3㸸ྥ࠿࠸ྜ࠺ἢ㐨ሀ∼ᘓ≀ࡀྠ᫬࡟㐨㊰ෆ࡟ಽቯࡋ࡞࠸☜⋡
f㸸ᙜヱ㐨㊰༊㛫㛗
－256－
5௨ୖࡼࡾࠊἢ㐨ᘓ≀ࡢಽቯࢆ⪃៖ࡋࡓ㐨㊰㏻⾜ྍ⬟☜⋡ࡣḟᘧ࡛୚࠼ࡽࢀࡿࠋ
ἢ㐨ᘓ≀ࡢಽቯࢆ⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡
㸻㏻⾜ྍ⬟☜⋡㸦A㸧×㏻⾜ྍ⬟☜⋡㸦B㸧࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭(8)
➹⪅ࡽࡣி㒔ᕷ࡟࠾ࡅࡿᩥ໬㑇⏘㜵⅏࡟࡜ࡗ࡚㔜せ࡞㐨㊰༊㛫ࡢᢳฟ᪉ἲࢆᥦ᱌ࡋ࡚࠸ࡿ 5㸧ࠋࡇࡇ࡛ࡣࠊ
ࡇࡢ᪉ἲ࡟ࡼࡗ࡚ᢳฟࡋࡓ㔜せ㐨㊰༊㛫࡟ᑐࡋ࡚ᘧ㸦8㸧ࢆ㐺⏝ࡋࠊ㏻⾜ྍ⬟☜⋡ࢆồࡵࡓࠋᅗ 2 ࡟ࡣᘧ(8)
ࢆ⏝࠸࡚ồࡵࡓ㏻⾜ྍ⬟☜⋡࡜㐨㊰ᖜဨࡢ㛵ಀࡀ♧ࡉࢀ࡚࠸ࡿࠋ㐨㊰ᖜဨࡢቑຍ࡟క࠸ࠊ㏻⾜ྍ⬟☜⋡ࡀቑ
኱ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋ
ᅗ 2 ᖜဨࣛࣥࢡ࡜㏻⾜ྍ⬟☜⋡
 ḟ࡟ࠊᮌ㐀ᐙᒇ⋡࡜ࡢ㛵ಀࢆ♧ࡍ࡜ᅗ 3ࡢࡼ࠺࡛࠶ࡾࠊᙜヱᣦᶆࡀ኱ࡁࡃ࡞ࡿ࡜㏻⾜ྍ⬟☜⋡ࡀపୗࡍࡿ
ࡇ࡜ࡀࢃ࠿ࡿࠋᮌ㐀ᐙᒇ⋡ࡀ 30㸫35%ࡢሙྜࠊ㏻⾜ྍ⬟☜⋡ࡀ㧗ࡃ࡞ࡗ࡚࠸ࡿࡀࠊࡇࢀࡣࢹ࣮ࢱᩘࡀᑡ࡞ࡃ
㸦2ࢧࣥࣉࣝ㸧᭷ព࡞ഴྥ࡛ࡣ࡞࠸ࠋ
ᅗ 3 ᖜဨࣛࣥࢡู࡟ࡳࡓ㏻⾜ྍ⬟☜⋡࡜ᮌ㐀ᐙᒇ⋡ࡢ㛵ಀ
㐨㊰ᖜဨࡢࡳࢆ⪃៖ࡋࡓ㏻⾜ྍ⬟⋡࡜ἢ㐨ᘓ≀ࡢಽቯࢆලయⓗ࡟⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡ࡢẚ㍑
 ἢ㐨ᘓ≀ࡢಽቯࢆලయⓗ࡟⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡࡜㐨㊰ᖜဨࡢࡳࢆ⪃៖ࡋࡓ㐨㊰㏻⾜ྍ⬟☜⋡ࡢẚ㍑ࢆᅗ
4 ࡟♧ࡍࠋᅗ 4 ࡛ࡣ༢఩ᘏ㛗࠶ࡓࡾ࡛ࡣ࡞ࡃࠊྛࣜࣥࢡࡢᐇᘏ㛗࡟ᑐࡍࡿ್ࢆ♧ࡋ࡚࠶ࡿࠋ࡞࠾ࠊ㐨㊰ᖜဨ
ࡢࡳ࡟ᇶ࡙࠸ࡓ㐨㊰㏻⾜ྍ⬟☜⋡᥎ᐃࣔࢹࣝࢆி㒔ᕷ࡟࠾࠸࡚సᡂࡋ࡚ࡣ࠸࡞࠸ࡢ࡛ࠊ๓⠇࡛㏙࡭ࡓ㜰⚄࣭
ῐ㊰኱㟈⅏࡟࠾ࡅࡿศᯒ⤖ᯝࢆ⏝࠸࡚࠸ࡿࠋ
ᅗ 4 ࡼࡾࠊ㐨㊰ᖜဨ 6m ௨ୗࡢ⊃ᖜဨ㐨㊰ࡢሙྜ࡟ࡣࠊ㐨㊰ᖜဨࡢࡳࢆ⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡ࡢ᪉ࡀ㧗ࡃ
࡞ࡗ࡚࠸ࡿࠋᖜဨ 6m㹼10m ࡢࣛࣥࢡ࡛ࡣ㏫࡟ἢ㐨ᘓ≀ࡢಽቯࢆලయⓗ࡟⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡ࡢ᪉ࡀ㧗ࡃࠊ
10m ௨ୖࡢሙྜ࡟ࡣ୧⪅ࡀ࡯ࡰ➼ࡋࡃ࡞ࡗ࡚࠸ࡿࠋࠕᖜဨࡢࡳࢆ⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡᥎ᐃࣔࢹࣝࠖࡣ㜰
⚄࣭ῐ㊰኱㟈⅏࡟࠾ࡅࡿ⿕ᐖ≧ἣࡢศᯒ⤖ᯝ࡛࠶ࡾࠊࠕἢ㐨ᘓ≀ࡢಽቯࢆලయⓗ࡟⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡᥎
ᐃࣔࢹࣝࠖࡣி㒔ࡢᐇ᝟ࢆ཯ᫎࡋࡓࡶࡢ࡛࠶ࡿ࠿ࡽࠊᚋ⪅ࡢ᪉ࡀጇᙜ࡛࠶ࡿࡇ࡜ࡣ᫂ࡽ࠿࡛࠶ࡿࡀࠊᚋ⪅ࡢ
0
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0.8 
1.0 
0-5 5-10 10-15 15-20 20䡚25 25䡚30 30-35 
㏻⾜ྍ⬟☜⋡
ᮌ㐀ᐙᒇ⋡ (%) 
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1.0 
4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12- 
 㐨㊰ᖜဨ(m)
㏻⾜ྍ⬟☜⋡
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6ሙྜ࡟ࡣㅖᣦᶆࡢ್ࢆồࡵࡿࡓࡵ࡟ヲ⣽࡞ศᯒࡀᚲせ࡛࠶ࡾࠊᖜဨࡔࡅ࡛⾲ࢃࡋࡓ᥎ᐃࣔࢹࣝࢆ‽⏝ࡏࡊࡿ
ࢆᚓ࡞࠸ሙྜࡶᑡ࡞ࡃ࡞࠸ࠋࡇࡢࡼ࠺࡞ሙྜ࡟ࠊୖグࡢࡼ࠺࡟≉࡟ 6m ⛬ᗘ௨ୗࡢ⊃ᖜဨ㐨㊰ࡢሙྜ࡟ࡣ༴
㝤ഃࡢ⤖ᯝ࡜࡞ࡿᜍࢀࡀ࠶ࡿࡇ࡜࡟ὀពࡍࡿᚲせࡀ࠶ࡿࠋᖜဨࡀ 6m ௨ୖࡢ㐨㊰ࡢሙྜ࡟ࡣࠊ㐨㊰ᖜဨࡔࡅ
ࢆ⪃៖ࡋࡓ⡆౽ࣔࢹࣝࢆ⏝࠸࡚ࡶ኱ࡁ࡞ၥ㢟ࡣ⏕ࡌ࡞࠸ࡼ࠺࡛࠶ࡿࠋ
ᅗ 4ᖜဨ࠾ࡼࡧἢ㐨ᘓ≀ࡢ≧ἣࢆ⪃៖ࡋࡓ㏻⾜ྍ⬟☜⋡
㸲㸬ࡲ࡜ࡵ
ᮏ◊✲࡛ࡣࠊṔྐ㒔ᕷி㒔࡟࠾ࡅࡿ㜵⅏࣭ῶ⅏ィ⏬࡟㐺⏝ࡍࡿࡓࡵࡢ㐨㊰ᶵ⬟㞀ᐖࢆ᥎ᐃࡍࡿࣔࢹࣝࢆᥦ
᱌ࡋࡓࠋி㒔࡛ࡣࠊ㐣ཤ࡟Ⓨ⏕ࡋࡓ኱つᶍᆅ㟈⅏ᐖࡢグ㘓ࡀᐃ㔞ศᯒ࡟ά⏝࡛ࡁࡿ࡛ࣞ࣋ࣝࡣṧࡗ࡚࠸࡞࠸
࠿ࡽࠊ࠸ࡃࡘ࠿ࡢᣦᶆࢆ⤌ྜࢃࡏ࡚㏻⾜ྍ⬟☜⋡ࢆ⾲⌧ࡍࡿࣔࢹࣝࢆᥦ᱌ࡋࡓࠋㅖᣦᶆࡢ್ࢆタᐃࡍࡿ㝿࡟
ࡣ༑ศὀពࢆᡶࡗࡓࡀࠊࡇࡇ࡛ᥦ᱌ࡋࡓࣔࢹࣝࡢಙ㢗ᛶࢆ┤᥋ホ౯ࡍࡿ᪉ἲࡣ⌧᫬Ⅼ࡛ࡣᏑᅾࡋ࡞࠸ࠋ
୍᪉ࠊࢹ࣮ࢱࡀከᩘᚓࡽࢀ࡚࠸ࡿ㜰⚄࣭ῐ㊰኱㟈⅏㛵㐃ࡢࢹ࣮ࢱࢆ⏝࠸࡚సᡂࡋࡓ⡆౽࡞ࣔࢹࣝࢆ⏝࠸ࡓ
ヨ⟬ࡶ⾜ࡗࡓࠋࡇࡢࣔࢹࣝࡣ㜰⚄ᆅᇦ࡟࠾ࡅࡿ㜵⅏ィ⏬࡟ࡣ᭷⏝࡞ࡶࡢ࡛࠶ࡿࡀࠊி㒔࡟ࡑࡢࡲࡲ㐺⏝ࡍࡿ
ࡇ࡜࡟ࡣၥ㢟ࡀከ࠸ࡇ࡜ࡶ஦ᐇ࡛࠶ࢁ࠺ࠋࡇࡢࡓࡵࠊ୧⪅ࢆẚ㍑ࡍࡿព࿡ࡣៅ㔜࡟᳨ウࡍ࡭ࡁ࡛࠶ࡿࡀࠊி
㒔ࡢᕷ⾤ᆅࡢ⊃ᖜဨ㐨㊰࡟ࡘ࠸࡚⪃࠼ࡿሙྜ࡟ࡣࠊ㐨㊰ࡢᶵ⬟㞀ᐖ࡟ᑐࡍࡿᖜဨ௨እࡢせᅉࡢᙳ㡪ࡀ኱ࡁࡃࠊ
ᖜဨࡔࡅุ࡛᩿ࡍࡿ࡜༴㝤ഃࡢホ౯࡜࡞ࡿᜍࢀࡀ࠶ࡿࡇ࡜ࢆᣦ᦬ࡍࡿࡇ࡜ࡣ࡛ࡁࡼ࠺ࠋ
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